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ABSTRACT
Objective: To assess the effect of antenatal care utilization on pregnancy outcomes in women undergoing emergency cesarean section. 
Methods: This was a retrospective comparative cohort conducted from January to December 2017 at the Department of Obstetrics and 
Gynaecology, Abbasi Shaheed Hospital, Karachi.. Women who underwent emergency cesarean section were included. Booking status 
was ascertained from previous antenatal slips. The primary outcome measure was pregnancy outcome, assessed by maternal and fetal 
parameters. Stay in the hospital for more than 4 days and maternal death were maternal outcomes, whereas neonatal ICU admission and 
death were fetal outcomes.
Results: During the study period, 419 women were delivered by the Emergency cesarean section and were included. Out of these 419 
women, 300 (71.6%) were unbooked. Post cesarean, 284 (67.8%) women stayed for four or more days in the hospital and 16 (3.8%) 
women died. After cesarean section, 87 (20.8%) babies were shifted to neonatal ICU, whereas 91 (21.7%) of the delivered babies died. 
However, the maternal outcomes (stay of 4 days and above, p˂0.001 and maternal death, p=0.045) were significantly worse in unbooked 
women. Moreover, the fetal outcomes were also poor in the unbooked population (NICU admission, p=0.004, and death p=0.010) as 
compared to booked women.
Conclusion: Suboptimal antenatal care utilization continues to be an area of concern in Pakistan. Women may need an emergency 
delivery any time by cesarean section; all efforts must be made to ensure antenatal care is optimized so that high-risk women and those 
with medical comorbidities do not suffer a suboptimal outcome. A policy that ensures attendance and utilization of antenatal care by all 
pregnant women is the need of the hour.
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INTRODUCTION
Antenatal care provides an excellent opportunity to 
assess the health of pregnant women and their unborn 
fetuses before childbirth. It is utilized for screening 
congenital abnormalities, dating the pregnancy
accurately, and triaging women with risk factors like 
medical disorders who may need special arrangements 
during pregnancy and labor [1]. Cesarean section is a 
major abdominal surgery performed when a vaginal 
birth is considered dangerous for mother, baby, or both. 
In modern obstetrics, it holds a special place and has 
rendered childbirth in tricky life-threatening situations 
safer [2]. However, as it is major surgery it is not devoid 
of complications. The complications are higher for 
patients who receive less than optimal prenatal care. 
Women who are booked at an antenatal facility are less 
likely to suffer adverse maternal and fetal outcomes [3]. 
Facility delivery reduces intrapartum complications, but 
the effect of suboptimal antenatal care remains evident 
in situations where the parturient requires cesarean 
delivery [4]. According to a survey, women from low and 
middle-income countries are more likely to underutilize
antenatal care and present in the unbooked state at later 
gestations [5]. In a study from Bangladesh, the authors 
concluded that antenatal care coverage is poor in the 
region both in terms of the number of visits and their 
content [6]. Pakistan is also a developing country where 
antenatal care though available is not utilized
and affects fetomaternal outcomes [7]. According to
the study of Adekanle et al., unbooked women having 
cesarean sections are more prone to adverse fetomaternal 
outcomes than booked mothers [8]. Several studies have 
assessed the effect of antenatal care utilization but data on 
antenatal care utilization in women who subsequently 
undergo cesarean section and the morbidity they 
encounter remains deficient. We undertook this study
to assess the effect of antenatal care utilization on
pregnancy outcomes in women undergoing emergency 
cesarean section at a tertiary care facility.
METHODS
This was a retrospective comparative cohort study 
conducted at the Department of Obstetrics and
Gynaecology, Abbasi Shaheed Hospital, Karachi, from 
1st January 2017 to 31st December 2017. Consent for 
use of hospital records was taken from the unit head. 
Case records were compiled and analyzed. The labor 
room records from January to December of the year 
were used. Cesarean section rate of the year was
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calculated by including all women delivering at the
unit during the study period. Thereafter, women
who underwent emergency cesarean section were 
included. Excluded from the analysis were women
who had cesarean elsewhere and were shifted 
post-cesarean due to complications. Booking status 
was ascertained from previous antenatal slips.
A case was considered booked if she was seen at the 
antenatal clinic four or more times. Routine unit policy 
for antenatal tests and ultrasound scans was also 
ensured. Supplementation of iron and calcium was 
also checked on all slips. A proforma was filled.
It included a woman's age, gestational age of the fetus 
at presentation, and her parity. The outcome of
pregnancy included maternal and fetal parameters; 
stay in hospital more than 4 days and maternal death 
were maternal outcome parameters, whereas neonatal 
ICU admission and neonatal death were included as 
fetal outcome parameters in proforma.
Data was entered and analyzed using SPSS version 
15. Shapiro-Wilk test was used to assess the normality 
of data distribution. Variables such as gestational age 
and age were recoded into categories. The gestational 
age ranges were as follows: less than 34 weeks, 34-36 
+ 6 weeks, 37 weeks, and above. Age ranges were as 
follows: ≤19 years, 20-24 years, 25–29 years, 30–34 
years, and ≥35 years. Frequency and percentages 
were calculated for qualitative variables such as age 
range, gestational age range, parity, booking status, 
stay in hospital of woman, death of woman, NICU 
admission, and death of a baby. Effect modifiers
were controlled through stratification of women’s
age, gestational age, and parity to identify their effects 
on the outcome variables. The post-stratification 
chi-square test was used with p-value ≤0.05
considered statistically significant.
RESULTS
In the year 2017, 1411 deliveries took place in the unit. 
Out of these 1411, 512 were delivered by cesarean 
section at the unit and were included. The cesarean 
section rate was 36.28% for the year. Of these 419 
were emergency cesarean sections and were
included. Most women (n=166, 39.6%) were of ages 
20-24 years, were 37 weeks or more pregnant (n=311, 
74.2%) and had less than 3 children (n=283, 67.5%). 
Table 1 summarizes the characteristics of the study 
population. 
Of these 419 women, 300 (71.6%) were unbooked. 
Post cesarean, 284 (67.8 %) stayed four or more days 
in the hospital, and 16 (3.8 %) of those who were
operated died. Out of these 16, 14(87.5%) were direct
maternal deaths and 2(12.5%) were indirect maternal 
deaths. Of the direct maternal deaths, 7(50%) had
antepartum hemorrhage due to abruption, they
subsequently went into DIC (disseminated intravascular 
coagulation), 4(28.6%) women had eclampsia, 2(14.3%) 
died due to sepsis while 1(7.1%) woman died due to 
uterine rupture secondary to obstructed labor. Both indirect 
maternal deaths were due to cardiac diseases. One patient 
had Eisenmenger syndrome and the other patient had 
mitral stenosis.
 
After cesarean section, 87 (20.8%) neonates were 
shifted to neonatal ICU, whereas 91 (21.7%) of the 
delivered babies died. A pediatrician received all 
babies and assessed them. Babies were admitted to 
NICU on the pediatrician's advice. In our study, all 
admissions to NICU were due to respiratory distress.
The booked mothers were similar to unbooked mothers in 
terms of age, gestational age at presentation, and parity. 
However, the maternal outcomes (stay of 4 days and 
above, p˂ 0.001 and maternal death, p=0.049) were
significantly worse in unbooked women. Moreover, the 
fetal outcomes were also poor in the unbooked population 
(NICU admission, p=0.004, and death p=0.010) as 
compared to booked women (Table 1). 
Table 1: Comparison of booked and unbooked women.
*denotes significance at p < 0.05; **denotes significant at p < 0.01 level; Ɨ denotes 
the Fisher-exact test was applied.
The maternal outcome differed significantly according 
to age, parity, and gestational age at presentation of 
women (Table 2).
 
Maternal death was significantly higher in older women 
(p˂0.001) and women of higher parity (p=0.038), 
whereas stay of more than 4 days was significantly 
common at lower gestations (p˂0.001).
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Table 2: Maternal outcome stratified by characteristics.
*denotes significance at p < 0.05; **denotes significant at p < 0.01 level; Ɨ denotes 
the Fisher-exact test was applied.
The fetal outcomes also showed significant differences 
in terms of parity and gestational age at presentation 
(Table 3).
Table 3: Fetal outcome stratified by characteristics.
*denotes significance at p < 0.05; **denotes significant at p < 0.01 level; Ɨdenotes 
Fisher-exact test was applied.
DISCUSSION
The present study evaluates the effect of antenatal care 
utilization on maternal and fetal outcomes of women 
undergoing cesarean section at a tertiary facility. Our 
study depicts that booked mothers are less likely to face 
adverse fetomaternal outcomes than unbooked mothers.
The number of maternal deaths and stay in hospitals is 
lower for booked women. When stratified according to 
parity, age, and gestational age at the presentation the 
maternal outcomes were significant for older, parous 
women who presented for delivery at the facility.
The death of a baby and neonatal ICU admissions are 
also lower for booked mothers. The neonatal ICU 
admissions and deaths remained significantly higher 
for women with lower gestation at delivery and
higher parity.
INTERPRETATION
Antenatal care is the cornerstone of safe motherhood. 
WHO/UNICEF report 2003, recommended that women 
should present at an antenatal care facility at least 4 
times during each pregnancy [9]. The impact of prenatal 
care in minimizing and preventing adverse fetomaternal 
outcome is profound.
The role of good antenatal care in both simple and
complicated cases is well- documented. The attendance
at antenatal care clinics has improved considerably
in the country but the required level has still not been 
achieved. Only 37% of women receive at least 4 antenatal 
visits in the country [10]. Only 28.4% of the women in our 
study were booked. This underutilization of antenatal care 
is alarming. Our study shows that despite availability,
the service is not utilized though the facility is maintained 
by the local government and provides consultation
free of cost.
The study shows that most women having a cesarean
at the facility are unbooked (71.6%). Most of these 
women suffer adverse fetomaternal outcome and the 
dictum facility delivery reduces complications fails to 
hold in these cases. Similar findings were reported from 
Ethiopia where only 56% of women who attend a 
minimum of 4 visits deliver at the facility [11]. Most of the 
women who deliver at the facility are either unbooked or 
are brought after a trial at home and need emergency 
delivery [4].
Unbooked mothers and their babies are at higher risk
of adverse fetomaternal outcomes. In our analysis
maternal death and neonatal death occurred in unbooked 
patients. Maternal death was also significantly higher in 
women of advanced maternal age (p˂0.001) and higher 
parity (p=0.038). Cesarean delivery is an added risk factor 
for these high-risk groups. Advanced maternal age, prior 
comorbid, and obesity are commonly quoted risk factors 
for adverse outcomes in women undergoing cesarean 
section [12].
Stay in the hospital for more than 4 days is considered 
an adverse outcome and is associated with maternal 
morbidity. Longer stay not only signals increased risk of 
hospital-acquired infections but disruption of daily life 
activities. Cases of prolonged stay after cesarean 
section are mostly due to uncontrolled antenatal factors 
or complications that arise intrapartum. These could be 
controlled and complications reduced if women present 
for proper antenatal care [13, 14].
Promoting antenatal care and good intrapartum care 
are recommended to improve neonatal survival. The 
most commonly documented problems for NICU 
admissions are sepsis, respiratory distress, and
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congenital abnormalities [15]. In our study, more 
neonates of unbooked mothers (24.3% vs. 11.8%) 
were admitted to NICU, and neonatal deaths (25% vs. 
13.4%) were also common in those with suboptimal 
antenatal care.
Gestational age at presentation was also significantly 
associated with adverse neonatal outcomes in our
analysis. Lower gestational age at cesarean predisposes 
to respiratory morbidity that can be prevented to a great 
extent by the timely administration of steroids [16]. Also, 
congenital malformations can be picked up at the anomaly 
scan and appropriate counseling and mobilization of 
resources can take place to ensure a better outcome [17]. 
In our study booked and unbooked women were not
significantly different in terms of gestational age (Table 2). 
But when stratified for gestational age, (Table 3) women 
with lower gestational age had significantly higher neonatal 
deaths and neonatal ICU admissions. An opportunity was 
thus missed in these women. And as more unbooked 
women were present in the analysis, the role of appropriate 
antenatal care in this population cannot be emphasized 
enough.
CONCLUSION
Suboptimal antenatal care utilization continues to be
an area of concern in Pakistan. Women may need an 
emergency delivery any time by cesarean section; all 
efforts must be made to ensure antenatal care is 
optimized so that high-risk women and those with
medical comorbidities do not suffer a suboptimal 
outcome. A policy that ensures attendance and
utilization of antenatal care by all pregnant women is the 
need of the hour.
STRENGTHS AND LIMITATIONS
The strength of this study is its large sample size and 
data from a single center. Our study utilized the case 
records and recall bias was minimized. Outcomes 
were standardized and a tertiary care facility was 
targeted to assess the antenatal care utilization by the 
general public.
The retrospective data collection is a major limitation 
and therefore affects certain parameters that could 
have been included. Parameters such as maternal 
anemia and subsequent need for blood transfusion 
affect the maternal outcome. In our study 14 direct and 
2 indirect maternal deaths occurred which could have 
been avoided or outcomes could have been improved 
if better utilization of antenatal care was ensured in 
these women.  
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The study used data records of the patients who 
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